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ABSTRACT 
Reliability, Availability and Maintainability (RAM) can make a huge different in 
plant sector. Maintenance with support of good RAM analysis can help in reducing 
the system unavailability and its effect. For this project, RAM analysis will be done 
using Reliability Block Diagram (RBD) technique. The data involve will the time to 
failure and time to repair data. The analysis can help to identify critical component 
that can affect the whole system reliability. From that, further planning in term of 
maintenance and improvement can be done. With a good modeling and analysis, it is 
possible to make availability improvement. The research will be based on the 
Dehydration Unit (DHU) of a Gas Processing Plant (GPP). DHU is essential in a 
GPP to remove water from then natural gas. If the water is not being removed, it will 
affect the transmission and the processing of the gas. 
iii 
ACKNOWLEDGEMENT 
In the name of Allah, the Most Gracious, the Most Merciful. Praise to Him the 
Almighty that in his will and given strength, the author managed to complete this 
final year project within the time required. 
Deepest gratitude to the author's family, who is always giving moral support and 
encouragement that has been a great inspiration to the author. 
Many thanks to the supervisor, Dr. Ainu! Akmar binti Mokhtar, for her supervision, 
support, and advice not only in project matter but also for the future life and 
employment. She also spends countless hours in sharing knowledge and valuable 
experiences throughout the supervision. With her guidance, the project can properly 
be done without a lot of problem. 
I am also thankful to PETRONAS Gas Berhad especially to Mr. Ameruddin bin 
Shahrin for the assistance he gives on the plant operation and equipment. Not to 
forget the technicians of MT A department for their willingness in teaching all 
necessary knowledge, procedures and helped me to understand more on gas 
processing plant. These people are so kind with me and helped me a lot in 
completing this report. Thanks to all my fellow friends and everyone who have 
directly or indirectly lent a helping hand here and there. 
Last but not least, the author would like to express gratitude to the proposal defense 
examiner, Dr Aklilu Tesfamichael and Mr Masdi for his advice and concern has 
helped the author in improving the final year project. 
May Allah bless and pay them all. 
iv 
TABLE OF CONTENT 
CERTIFICATION ..................................................................................................... . 
ABSTRACT ................................ ___ ... ______ .... ___ ............................................ __ ...... ____ ... .iii 
A CKN 0 WLEDGEMENT _ ........................ ____ ..... ____ .. ____ .. ______ ............................ ____ ..... iv 
LIST 0 F FIGURES ....... _ .......... ____ ... -------- _______ ... ____ ... ____ ... _____ ............... _____ ... ____ . ___ ... ____ vi 
LIST OF TABLES ..................................................................................................... vi 
ABBREVIATIONS AND NOMENCLATURE ........................................................ vii 
CHAPTER 1: INTR 0 D U CTI 0 N .. ___ .... ____ ... ____ .. __ ............. _ ............. _ ...... __ .. ___ _! 
1.1 Background of studY .................................................. I 
1.2 Problem Statement ..................................................... .2 
1.3 Objective ..................................................................... 3 
1.4 Scope of study ------·--···------············--········--····-············_3 
1.5 Relevancy of the project ............................................ ) 
CHAPTER2: LITERATURE REVIEW. ...................................................... 4 
2.1 Natural gas .................................................................. 4 
2.2 Gas dehydration .......................................................... 6 
2.3 Type of dehydration unit ............................................ 7 
2.4 Reliability, Availability and Maintainability .............. 8 
2.5 Reliability Block Diagram .......................................... 14 
CHAPTER3: METHODOLOGY ................................................................. 16 
3.1 Research methodology ............................................... 17 
3.2 Data Analysis ............................................................. l9 
3.3 Reliability Block Diagram .......................................... 21 
3.4 Software ...................................................................... 24 
3.5 Timelines for FYP 1 ................................................... 29 
3.6 Timelines for FYP 2 .................................................. .30 
CHAPTER4: RESULT AND DISCUSSION. ............................................. ) I 
4.1 Reliability Block Diagram ......................................... .31 
4.2 Static Reliability ......................................................... 32 
4.3 OREDA ...................................................................... 37 
CHAPTERS: CONCLUSION AND RECOMMENDATION .................... .49 
5.2 Conclusion .................................................................. 49 
5.1 Recommendation ........................................................ 50 
REFERENCES ........................................................................................................... 51 
APPENDICES ............................................................................................................ 53 
v 
LIST OF FIGURES 
Figure 1.1: The Gas Processing Plant. ....................................................................... I 
Figure 2.1: The natural gas used ................................................................................. 4 
Figure 2.2: Natural gas market chain ......................................................................... 5 
Figure 2.3: Bathtub Curve .......................................................................................... 9 
Figure 2.4: Flowchart for System Availability Evaluation (Carazas et al. 2009) ...... 13 
Figure 2.5: Series System ........................................................................................... 14 
Figure 2.6: Parallel System ......................................................................................... 15 
Figure 3.1: Research Methodology Flowchart ........................................................... 18 
Figure 3.2: Data Analyze Flowchart .......................................................................... I6 
Figure 3.3: DHU Diagram .......................................................................................... l8 
Figure 3.4: Input data for static reliability .................................................................. 25 
Figure 3.5: Selecting exponential distribution in Block-sim ...................................... 25 
Figure 3.6: Input data for exponential distribution ..................................................... 26 
Figure 3.7: Computing the reliability ......................................................................... 26 
Figure 3.8: Generating Graph .................................................................................... 27 
Figure 3.9: Sample graph ........................................................................................... 27 
Figure 3.11: Maintainability/Availability simulation ................................................ 28 
Figure 3.10: Input data for corrective maintenance ................................................... 28 
Figure 3.10: Gantt chart for FYP 1.. ........................................................................... 29 
Figure 3.11: Gantt chart for FYP 2 ............................................................................ .30 
Figure 4.1: First draft ofRBD .................................................................................... 32 
Figure 4.2: RBD for DHU .......................................................................................... 33 
Figure 4.3: RBD for regeneration system ................................................................. .33 
LIST OF TABLES 
Table 4.1: Static reliability daUI ................................................................................ .34 
Table 4.2: Static reliability result .............................................................................. .35 
Table 4.3: What-if analysis result for DHU .............................................................. .36 
Table 4.4: What-if analysis result for regeneration system ....................................... .36 
Table 4.5: Data collection (mean failure rate) ........................................................... .39 
Table 4.6: Result for calculation (mean failure ratet ............................................... .40 
Table 4.7: Data collection (upper failure rate) .......................................................... .41 
Table 4.8: Result for calculation (Upper failure rateL ............................................ .42 
Table 4.9: Increasing the reliability ............................................................................ 43 
Table 4.10: Optimizing DHU (excluding regeneration systemL ............................. 44 
Table 4.11: Optimizing DHU (including regeneration system) ................................. 44 
Table 4.12: Optimizing regeneration system ............................................................ .45 
Table 4.13: Repair (manhoursL ................................................................................ 46 
Table 4.14: System overview ..................................................................................... 46 
Table 4.15: Block availability ranking ....................................................................... 47 
Table 4.16: Block downtime ranking ......................................................................... 48 
vi 
















Gas Processing Plant 
Mean Time Between Failure 
Mean Time To Failure 
Mean Time To First Failure 
Natural Gas Liquid 
Number Of Failure 
Offshore Reliability Data 
PETRONAS Gas Berhad 
Reliability, Availability and Maintainability 
Reliability Block Diagram 
Triethylene Glycol 
vii 




































































